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(57) Abstract: HDART binds to HDAC (histone deacetylase) and functions as a repressor. Also, HDART directly binds to Skip, 
which functions as a transcriptional coactivator of a nuclear receptor, to inhibit the transcription of the nuclear receptor. More- 
over, HDART can bind to HDAC, which is one of transcriptional corepressors of a nuclear receptor, to thereby strongly inhibit the 
transcription via histone deacetylation of HDAC. On the other hand, a dominant negative peptide of HDART is obtained and it is 
confirmed that this peptide activates transcription on the contrary to the full-length HDART protein. In particular, this peptide is 
superior to all-trans retinoic acid (ATRA) in the activity to activate transcription of retinoic acid receptor. 

(57)«&: IIDARTli, HDAC ( t X h >M7-rZ^;Htg?lS§) (C|3£L U ?lsvV-t ItiltSc HDART 

HDARTIi&rtU-tr^*— a)&¥3M:?U-/tr— <0 1 OTJ&y. HDAC<t!8£LHDACa)t* h >j&7 
-fe*;Mfclc<fcya^lc£¥£ffl«L#*, HDARTtt K5 + > r^f-f ^^tF Ktf#b*U ZO^ZfT K 

U-tZ^^— (D^¥^tt1b^l^aJI-trans Retinoic Add( ATRA) £ ± tt LTl^fco 
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5 m^m 

^mmtm^-mmm^mizmv, mz. m^)v^yv^^-\zmmhtz^ 

0-^J<hLTteSkip (Skiffl£^ffl*>A^»> N-CoA62 t^mznT^Z) ifi 

25 -) i«M^LT> cns^rtiz-fe^-^^-r^jte^^^MLtt^ 

(Baudino, T. A., Kraichely. D. M. , Jefcoat, S. C, Jr., Winchester, S. 
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K.. Partridge, N. C. , and MacDonald, P. N. (1998) J Biol Chem 273 (26), 
16434-41, MacDonald, P. N. , Baudino, T. A., Tokumaru, E , Dowd, D. R. , 
and Zhang, C. (2001) Steroids 66(3-5), 171-6.) „ 

5 mm(pmm 

ft \z £ tvD-D h ^(Dtjj-x&izEa&su HT&ujf-r % ft <DBW \zm 

10 *B38W#Stt, ->3^3^AX©crn (crooked neck) IfifCth^t 

ftu±7#-*frLrzifc!$mmzM j *Tz>z.t*&mLfco £©^3^ 

15 arfcj»#*3fetrrJ:i:*«aft$tlTV»* (Zhang, K., Smouse. D., and 

Perrimon, N. (1991) Genes Dev 5 (6) , 1080-91) . crn 9 >APW(D 1 o©$& 

mtzmm, mmttfam-tzntcT- by b u n^y^ kk& (tpr> ©i6® 
□ K-*5#«E-r«ctt?**. tpr&, ^^^^^>n^KTmiu^n, ji-fc 

20 fS^o-feXttTEU MfilK^WWfll, fe¥M> XM/M, *>/\°^ 
R4F^— i/jflUM, £J:tf*>/1?R®i£j&*££n5 (Lamb, J. R. , Tugendreich. 
S. , and Hieter, P. (1995) Trends Biochem Sci 20 (7), 257-9) . 

±fBcrnitl£^©fc: h^oyictt, n k'-gcfd&^T 1 5 <h£fc*j&*±IB*> 
3 <^Ax crn fcttrtftmtz&lk® TPR as#&T<5. *R5B9i#63fi«^ □ 

&&fcBI#"t5*>A£e (XAB2) £3-KUMtfirF (Yoshimichi £>, 
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Jounal. Biol. Chem. 275:34931-34937) £-SrT* *B58W# 
5 ft, **fi : ?m*3WI6^»«!lK:H4-r*c:t*»ffck:^Hibfc. 

HDAC (fc^b^MT-fe^WbS*) tc^uu 7uvv-tLxmm 

t5ut*&, *W*B#"C« THDART (a HDAC associated repressor 1PR) J 9 
5 HDART ifi* ±JfiUfc*rtW-fe^- 

0 ^ ?37i7 ^-^-tbT»5 Skip t»8$g£U tJtfllHr:/*-© 
^^MT^-i^tBbfCo HDART «l/t^-©lf3)jy 

l/-/D-01^Q> HDAC tfe-&LHDAC©tX h>IB7-fe5 1 ;i"ft;fc«kD^* 
fcte^*aiiWb#a^tt)WS^fc:l/fc. HDART ©F=^>b*#7V:7* 
10 H t>#e>n, £©^7'5P F«£ft HDART tBltll^ttt^ 

t>*Bbfc. ffcfc^ *H56Wtt, HDART ©Srfcfc»«L&S*©*f6fca&2 

(1) *»Kttte^«I«!lH J F*3-HbfcDNAT?»^T, (A) SB»^2{C 
fc«©75y&ffi^£^£*>^S£:3-FUfcDNA, (B) SB^iJ 

15 #*» 1 K:fem©&gBE W DNA "Cfe^o 

(2) i^WttCTMWH^Sa-HbfcDHATftoT, (A) 2t 

c;/*fcttf*np«nfc75 ym@H^j^T^>^ >a^s^^- f-u& dna, 

« (B) @3»-5t 1 fcJBtt©«aE» Sfc* DNA h U >^x>b&^#T 
20 U y-f Xt 5 DNA T * * . 

(3) #fPJ«±IB (1) (2) fcaB«©DNAK:«fcQ3-l«Snfcte^ 

(3) fEm©fc¥WJB : ?T&3 0 
25 (5) *»Wttft««ttfl:U#a^9 1 H*3-FbfcDNA*C*oT, 

(A) EJU»4|2K:*W-*1^6. 179tt©75yB6E»£fc£^7*^F£:3-- 
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F bfc DNA, (B) mtm^ 1 fCfettS 1 ifi 6 537 ££$T®&££8lft> 

£>&5DNAT&5o 

( 6 ) ^mmnm^mmtLm^^ K*n- hl& dna t^ot, 

5 ©7 #A^3j:^/ / ^fe«#Sn$nfc75yMiB^J^Wr§ 
K £ 3 - F bfc DNA, Sfctt (B) £?g#9 1 Klfctt* 1 ^ 5 537 
£T?©:£2£E?iJj&> DNA £7. b U >i?x > h &&#TT?/W 7*U ^ XI"* 
DNAT&&, 

(7) «0J«±fB (5) (6) E«ODNAk:«fc0 3-KSn«:te¥ffi 
10 tt-fls^^HT?**, 

(8) #fPJte±fE (1) , (2) , (5) (6) OUfn^tlia*© 
DNA©5"£, 4>&<£t>l 5^^1/^Hft^=frT*DNA-eafe*c 

(9) #38>8«±IB (1) , . (2) . (5) £fc\Z (6) ©yi*rn*^ClB«© 
DNA ffi&X2ti1t1?*-T&Z>. 

15 (io) *^0jtt±is (i) , (2) , (5) sfctt (6) ovvfn/Wciem 

© DNA £fcte_klE (9) fc£«©^*-£«#T*lif£»lftT*.&. 

(11) #5S80iKLk8E (3) {ClB«©HT^fe«±IB (7) KffifWK^^F 

(12) #589itt±BB (i) , (2) , (5) ^fctt (6) (D^rnmzmm 

20 ©DNA t/W^'J^XU '>&< tfe 10 JiiH/^F***?-*, ^->J^f5? 

(i 3) *^bj«^t© (A) ~ (D) <D\,*~fnfr-tfimM2ntz&fa-c$>2> e 

(A) ±lfi (12) lz.tm<D* U 3*7 £ Vtt K y O-y 

(B) ±fB (3) (4) {CfBtt©K¥*U$iJI3^ feb<tt|SEH : ?©W^ 

25 f 

(0 ±IB (7) tlB«©fe^«^7°^ H\ feb<«^y^K©^^7° 
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(D) ±13 ( 1 1 ) \Z§3M<Dtf,fc 

¥®m^z>Mm*mw?z> -.hat (txh>7tf;H7>x7x7-fSfc« 

5 h >7±^Mmm) > HDAC (t7h >x7-t^7-if £fc«tX h >I£7 

•fe3^Wb#&) * DAPI (4' , 6-^75^2-7i-M>M0 > RAR 
(^;<>ll/t^-) , GR Uf)Vtt)Vm<(V)s'te79-) > DBD (DNA 
!8££FpW» > AD »FM» . ATRA (all-trans Ret inoic Acid: £ h 

*58W©te^«I«H : f : *«I*'rntf HDARTT?*D, HDART ©75 /m@B?iM> 
IB^J#^2^e»^?>. fcU *^0J©^M{&JH J ?«SB»-^2^fBm©HDART 

15 c*^t i < «a»o75 ;8*«m wx&£tf/tt\*mnzn 
tcTs.;mim&G?z>9>M&* hdart h dna (sb^j 

#^ i ) h u >^x> hfeftfrT?/w 7u ^ xt& dna tc £ o 3 - f an 

±S5 HDART $yrttrW&* t h«lfi©«rt7?56SbTVi*Ci:*6, thtt 

S^tfntfHDART £rtfc»fc$fiSUTV*3;i£#W&#T?fc* 293 «£ffl^& 

75 HDART «HH^>^^Jl©P«tt, m%-\f* &® 

©SiT!$-57 7-y7-f7 , 7 l J-^^ l J-->Wi (Molecular Cloning 
25 3 rd Ed, Chapter 2, pp. 2.1-2.117) ^>#U tfl&Efc (PCR : Molecular 
Cloning 3 rd Ed, Chapter 8. pp. 8.1-8.126) aWS^fflUT^MrrSCt^f 



WO 2004/031388 



PCT/JP2003/009443 



- 6 - 

JM*Mfctt, HDART^n-HbfcDNA (@B#l#-*tl) gtcte*®-®*? 

DNA ^Xfc^>A^M^«1--5CifcctD!#^c:i^T'#^. ^TUStlS 

5 ^KDiU^/i^Ov-ft, 40 %&Lh, $?£L<«60%.£Ui, $5>{C» 

£b<&80%£JLh, 2<^;:£F3;U<te90%£Lt, 2 6ld??2;b<ft95%Rl:, 
£6OT£L<te^ft<£fc 97%.BU: 98 99%) c7)j£g|B?iJ©- 

10 &tUTM'&miR-?Z>Z.ttf -fJtLT}! 25%/Kll/A7$ h\ 

^#T1£50%*;UA75 F, 4XSSC, 50mM Hepes pH7. 0, IQx^ysWhm 
20Mg/ml«^II^DNA^tyA'1'yU^'1'iz-V3>^W, 42<C-C 

T-B*«-r § z. t \z ct: o A-f y u ^ if- -> a > ^mst & z. t tfimvf z n & „ 

15 ^©^c7)^#lc^^^>^^feJ;MS##«, IxSSC, 0. 1% SDS, 37t:S^T, 
iDMLV^ftchbTte, 0.5xSSC, 0. IX SDS, 42°Cg^T\ $ ZlzMV^&ft 
Tte, 0. 2xSSC, 0. \% SDS, eS^ggT^JSTS It^T't^. £tl6 SSC, SDS 

20 IB^JO^D^-te, BLASTn (tll/^JW ^BLASTx (75/il/^» © 

yn^^A (Altschul et al. J. Mol. Biol. 215:403-410, 1990) £*Uffl LT&£ 
!£7°P7*^A«, Karlin and Altschul l;:<fc37;Hf U XA 

BLAST (Proc. Natl. Acad. Sei. USA 87:2264-2268, 1990, Proc. Natl. Acad. 

Sei. USA 90:5873-5877, 1993) Hi^stl^o BLASTN \z J; o TikXl^J £3? 
25 ffi-TZMGizte, ^7*-?-\tM7Ltt score = 100, wordlength = 12 tt%o 

Sfc, BLASTXlCJ:oT7 5 mWM^m^t ^>^\z\t, ^7*-?-\tM7L 
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«score = 50; wordlength = 3 f?%o Sfc, Gapped BLAST 7W7A£fflV> 
T, 75/mi3^J^*f1-§«^«, Altschul £> (Nucleic. Acids. 
Res. 25:3389-3402, 1997) fc|B«3ftTV>*J; 5 fcfr 5 21 tUfil?**. BLASTS 
Gapped BLAST 7°a^7^Sffl^^tiH #7°P^5A(D^7^-;i/hA 0 ^^ 

(http://www. ncbi. nil. nih. gov. ) „ 

\z72.;mMM : S:$t%.~§rZ>^ffiZ, m*.& &&©¥&-e&-g> delet ion-mutant 
PCR&, site-directed mutagenesis 9Hfrr&££i&*T# 
S. ££T«£nfc^>A°7fl^\ HDART t|W)1itc> fe^ffllftijffitt^ 

±IB HDART £&ttcnfc!BraLfc*>/^Ktt, ±$bfcffi93£»ftJ«£ 

&WlHr5e:t3^T#*. £©i£¥gg^ in vivo&^m® 

^mTfeiVi. HDART ©te^»HtBKB£«*T?»* *B9i© 
20 ^¥»$iJS^«^Tffl^T^^*5StJ$ii#^o fiU £©»£> PART 

^RtbTfflV»-6Jlt3&J«fc^. HDART &HDAC tlS^iSf b, HDART « 

HDAC £U 7;i—hLTfc7x h>Ui7-fe5 i ;WbSttfc«t t)3Sl*fcfe^*«HHL# 

25 glgf 5 ^LitdctO £ <h fcT#3„ fcfc, HDACiCte^T 0 

I (HDAC 1, HDAC 2, HDAC3) t ? <i 7° 1 1 (HDAC4, HDAC 5, HDAC6, HDAC7, HDAC8)## 
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£f£££#$D&*lTV>5. *5803© HDART \t HDAC2, HDAC5, HDAC7, HDAC8 
tffe&TZ>b<Dt%Z_t>nZ>Ztfrt>, *mWlZ&^T\$, HDAC2, HDAC5. 

hdac7, whcz&iimtztiimTzzttfi'cgzifi, znzvwhcfcmzmfezn 

5 

HDART H^Hr7 p ^-©^^^JU#-5^<i:^e, 
10 W©H^J&^¥WfHbft£teH"T?U3V'f>X l/t^-, fcf*5>D 

7^-&£©*;i^>^li^ttif3?=- >^ 

15 \z'&\L%m%o mz, 'gm-zmmmTTfiTkoiz. mm\tu^j-c >ii/t 

20 *^BJ«±fBte¥ttl$iJS^^Z3-HLfcDNAfcPT^o il© DNA <h Ltd 09 

^■mrnmn i fcSEtt©tBS8Eyij*» dna s e ts^T?**^ ^nt- 

& DNA, E59#-^ 2 tSB*©75 y ilBB^J^ViT ltl<l«©75 

25 F Lfc DNA> &cfcttiB?iJf£-t 1 fcE«©iia£B5!l^5&* DNA tT, h U >v 

x>h^#TTM^U^Xt5 DNA&£#£^£tl6o 
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±tE DNA tt, @H^J#^ 1 \zmm<D DNA %tc\i^(D-%l*7°U-7*^tc\~£-?y^ 
fc«k3fc* thilo/h&tt) ©cDNA^^U-ft^SA^U^if 

5 StbTte, tMBJft©ii8NA*«Fa!lCfflV>, IB50#-^ 1 fclBSE© DM 

^— tbTRT-PCR (Molecular Cloning 3 rd Ed, Chapter 8, Protocol 8, 
pp. 8.46-8.53) fciOfcfcJlfc fc*5, tMl^Jfc* 

10 ±EDNA&^D-n>^T5*ffiWfc*>» DNA£j£8^«fcBI3?iJ#*f 1KIB 
mcDDNA £^©ffi«M<h£^n^ft£j&U 7^-U>^t«bTfej;K 
±W. DNA life^WMSi 1 ^^ - H c £fr COfeWIOS^^^ 

-frtLxm^zztifir-gZo z\o^umxm^m^\z\t. ±ibdna£ 

20 s^si*, mKznm\zj&vxm&mtzztifiX'%z. mwi> v-ovx* 

f/3ts.^mu £%m^z>zttfx%z>o munm K&^x*mi<nit# > n zn\z* 
agfcjfcUT, fits? 77^f^-»a &ffofc±T?«ffl-r* 

25 ItA^f^. 
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*murz>z.t&-c%z>o mz. mm\$&&ftfcfc^mmife*i%-Tz>tc&, * 
mw$.o dna \z%g&mz> wk^mmtcDm^^ ynzmt ltbm^^^> - 

%>Z.b\Z&.Y)s HDAC £ U 9)V- h Z&Tm^Z £ £ £ & < JfllfrJ W#£« 
10 *^0J^DNA^3-F$nfc^¥MH^«W^y^-(D^^ 

;i/7^7^-> tt/iiwm^^-, 77~>~7rM;i/7^7#-> i/ 

15 >^«7-f;i/7^7^-, s\)V^7,V-i )V7s^2$-, 7)^7701 )V7.s<t>?-, 

*m m n&^mm ®^<d ±mt \z$b& zmmt w# ^ ^ 7°^ k \z 

t>PT-5o HDART tt^fiT&tUi, ^jfllliJifi LT«1~^^ HDART © H 

^>h*#5V7*^7^F£#J^-t3<*:, N*)«cZ)4^(Z)TPR COT* TN4TPRJ 
t^mTZ) ^n-KUTV^^7^H> ffrb-^ @2?'J#-t 2 \z35tfZ> l 
179 5 J WmW e» ^7°? F £ £ t^T^ Z. Xl\zWfc1* tlT 

25 \z&uT i % I. <umik<D7^;Mfimm. ^A&^v^Kittjin^n 
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±SBK$±>h*#5V 7^7°5P F (Dmm\Z, SB»# 1 0) o t> 1 S 537 £ 

T»<Dmmmmfrt>tez, dna F^&irfs £ t\z & dusts c 

±fBIB»^lcD?-£l^<=> 537 *T©£gBB#IK:&g (Sift. 
5 if A*«trX/*fcttf?HlP) £iD;L3 F>&£*& DNA ^St^^ F^JfcTS E 

z>tztb\z.m^%z.t&~?:zz>o mz, mmmz7jkbtcm<o , hdart © n4tpr 

io s^fcfttc^Vi-seit^TfrSo ^©^ftMi^-iLT, 01i;it Skip 

±I3N4TPR fc«fc*U3V>f >KU-fe^^-©K^iSttflstttt, ATRA 

ATRA }C^S^y<>mi/-fe^-©te¥«^btJ:^aM^<H0BttJB3e 
04Hb&**&#fffoftTV>S. Set, ti^5>A^»ATRA^tf^(DM»^ 

20 SM^ntfeffFfflMWkuno, M. et al. . (2002) Front Biosci 7, 204- 
18), IPUfi (Zhang D. et al., (2000) 1 Cell Physiol 185 (1), 1-20), «fl£ 
*g(Schmutzler C. and Kohrle J. (2000) Thyroid 10 (5), 393-406), SlMB 
Wiles R. M. (2000) Nutrition 16 (11-12) , 1084-9), (Riecken E. 0. and 
Rosewicz S. (1999) 10 Suppl 4, 197-200) *T?«&«K:ttfflSnift*T*D» C 

25 © ATRA fcftATXte ATRA t^iiT, d t^W*. 
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©DNA<hLT«, m&mzte, MMm^ZiZ&VZlfre, m&<D7$ymi$\} 
^<=>&-2>^7°5 1 F£r3 — F Lft DNA> -#l<hbTte, @3^J#^ 1 537 
TCJfigE^ e> © DNA £W-g> d tftX$Z>i)K Z\tUzmM2nz> t>©T*&& 
<> 3£^f£ttfcB&£3rt£$Sffl-C> iE?'J#^ 2 1**6 179ft©75/M 

JtS 1#>S 537 aaS*T?CDi|[a6E^6fe* DNA £7 h U >yx>h»TT 

±m^mmt^ 7°5P F & □ - F L DNA ±j£ L fclS^W n - F 
10 LfcDNA£#fc^ C *^#J^^*^-&«)^i^f|©-r?)Cli:^T^^o 

Wk&I&M\Z£K)Gj$.LmmisTb£\,K 
±IBDNA&, ±BE^ffitt{t^y5PF££jgT3fca£>> 

^izmxvx±mummmt^^\ s ^mm^^^^mrm^z.t^x^^ a 
^7°^ gwe±fB dna *m v> mm^zz-izmfr&ts 

mmmz£^xm&mnrz>z.ttfxtz> 0 zwm^ ■ mmmt, in vitro, in 

v/vo(D^-mTh^\ In vivo^om^zU, ±IBDNA^lfl^^tlfc^^ 

t7?-zmm\zmAL, mm*%m-%z. tizzy % mm\^x±m^m-mt^ 
F^4s$ti-5 0 mm^(DmAj5&t££\z^Tte±Mtmmx$>%o 
20 ±ib dna ^mm^tz\m^^zmxbx±^mw-m^t^y o ^ Ks&ss-frs 
g&)xm^z>M&\z\t, ±tBDNA^a^> mm\HmizmxL-mmzmm^fcit 
m&mzwx-£-&x$:i£mzmmzi*xib<k< , mm^y^-\zu^/v 
xmmmizmxLxh^K 

±&LfcffltK te¥fett^7^F«, ATRA © J; o lzM&MlM<Dftik&%$W 
25 feilJSfflUfSfcaeK fe^ettft^y^F^it^ffl^^^DtC, #DNA£jt# 
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fc DNA tc Jg < £ t £ D ±fBK¥S'l4ib^^5 L F £ n - F L fc DNA fc&g L 
#3„ ±fB^W^JH^^33-HLfcDNA*fc«fe^tt^^ 
^ F £n- F Lfc DNA £ fcJSH-ffi? y V* > h <h LXh, A-f 
-ya>ffl^n-^ PCR U W-T AS§##£ LTfUfflTS - 

£t^ 0 #3£BJfct #58 WO DNA (0|*.#> S2?!l#-%1 {CfSm©DNA#) tA-f 
^iJ^XU < 1 *> 10 * ^ 1/^ HftftfcTStfU P*2 # F :/p 
--f&tmir&o mZ-\Z. z\oLtz$V?2 UJr? F t LT\Z. E^J#-^ l fcE 
15 ft®£££Hfr DNA £fctt*©ffi»«£#l&«K:A>r ?'J #4 XTZh® 

-V3>(3*5ViT, *&©*>A£R£ri — £ DNA t^PXA^yuy-Tif- 

mmj-m&z- Fbfc dna ©^ p-->^#fc?ijffl-r ^^^t§. 

20 *$gwm£fc» ±EK¥«lS!lH^*fctt<e^&ttft^^Kt«^U»*tt# 
F£&gK:j£t;T7P<>F7> ? 3.A>F^£2I£U HfflO^SK«fcD^ 
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flFSUiriJ8«fc:*^Ttt, £T\ (MB) ^6*56W© DNA (#I;U£> 

B3?!l#ft 1 {CfBfc© DNA, £&«■£•©«$# DNA Soffit" S. Wi. 

dna £/w yy^-rjcrss* u*? F7u-7*tfmmt£fttzMm$:mM?z> 0 

:/D-:/K:/Vf yj y-tXLtc DNA ^^{Ut-^ £ tic «fc tK #fgBJ© DNA ©ISS 

z.<D£?ttmtLT\$, Mh7u^mm*x%z> 0 mm) 

© DNA W&<f)MW&* ^m^m^KD^ikX^o Z. £ DNA fittt©!! 
L^ffittfcfcHTtt, *HJBft> 6ttfcB Lfc&£# DNA £&k:pirr3 31 £ 

DNA K7W 7*U ^-f XT* 7°5K -7- £/8 ^T, DNA ZfaMt Vtz PCR ^ 
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^ f sasrr* c tflfiwefctt tf»rcnaiRttft vi*«, -«ic dna y w mm 

ftjfcsnws. m%Z.nt><D DNA (non- porous) ©*«©«1^7° 

'J>h$ti*. *K©SS«> HR«fctt#5*T?**a*» Mtt (porous) ©flgU 

♦SSHlcWT, ^Vrt^FOBfc (7W) -fimtLT, Affymetrixtt 

*^F07Wfc£Vvc, rfrU^^W^FBaltt^lM^aUn situ)T? 
-&$$n6 6 photolithographic 0» (Asymetrix it) » 

#)g£H££-fr<5fca?>tfH >^i?xy F (Rosetta Inpharmatics *t)S$IW-<£ 

u =f? # u*^ F©-f >im ^o.-&riEft3&«RK:» snr* d , vi*rnott« 
st>©T?*ntf, »KHBR^n^vi. ipsKXp-m mvmmfc 

Kit® DNA tWC/W^J^X^i^^-^T^^ .W»ttfc/W 

l/^F*H«f**^tt> ®S 10-100 #£b<tt 10-50^ 
25 ±iB?^l/^F^D-^^U DHAttttft/W^U^XS-B:*. A-f7U 
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-#^*©^J]/LfcDM£*—5ry htV^. fot« Xfeg^tl 

10 ±|B^iUTtt, DNA7W& (SNP Jte^^S©^, ISM 

— *lU#J£, P128-135, Nature Genetics (1999) 22: 164-167) mifim 

15 nfeffigsa^-r*. mmmzw-t^y^t-rzztiz&r), mx\z, *mw 

V>$>W?nt m^-t Z>tt^(DUm, £ ft it HDAC E#fb£«l © X # u - - > ^ 

#M©HDART^>A^ft«, m*<DmkC*>MK£&&'rzz.tfre>* 
*%W<D HDART * >A^S*H*B^®fc@3£-r* H £fc «fc 0 . -O0®ti* © 
25 HDAC J£tt£fffc|-f 5 £ £ \z£ 0 , HDAC mmtt&®*7>9 U -=>^r* d 
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±IBX£ U-->yc«fcoT»#3tlS HDAC mMit^OMthX^ !@© 

mwLommm^mh, ^o)^mx\ ±mmm±<Dmm mm) statu 

(EMflSMPU S£S^ ®S^«tH-(T0F-MS)^ttlC56Ht^31<i:^ckD> Ztfy 

15 

mmomwmm 

HDART teTPR (ietra trico p_eptide xepeat) ^>/^KT&0, 
0D«|jifc^«fct^B»O3ie^t©H«*^ , r. HDART ~-&«jfi©8EI&»fl*j£&*U 
TPL Skip ffiSf^ffl****^ CBN ffiWtt*«**UTV>*. 

20 H2tt. th HDART 1 1 h CRN £©M© CRN ffl^tt««©Jfc«£*-rBT?&*. 

04 fl^fcteftft HDART t^Skip fcfflSfMl£fc£ifc**WTfc.fc B 

25 (A) ft* HDART Skip £©ffl5«Ufl &fi¥#rb&jg*£^t\ 1 « 

GFP - HDART ©#-> U-> 4 « Flag-Skip ©2k £fc.\$U->2, 3 «-t©M* 
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* 293lffllBrtT?3HSaiiTfc. W->5£, ®b^?7?-*m\LT^f3:^u> h 
n-Jl,©ttT^§„ 1/->1, 2, 4£«t:tf5«, trfc-FlagStfclCk 

5 *tt-£tt±S«tt GFP TI£teftFlagin#:T3i 

(B) rt«EBDAKTt^*SkiptOffiS^fflS#WUfc«S***-r. 
HDART £&fTr -5 293 Mfitc Flag-Skip SfcttFlag-^v^x? 
— tf (l/->2) £aiAf£, «J6»ia**ttFlag«t#:Tft!SE«:*$*fc. ftfc 

10 ^-^mALT^t^ny hu-^mm^n^^rz (u->3) . mmm 

-?© HDART $ywm.<mwm. (±»/1*;W , fc£«fc&b£Flag (4>ffeA* 
Sfctt HDART (TSB/WW fc/WI^fc TWBJ tbT^ftnLft&fflVsfc 

B5«, Skip, HDART M^>/\ 0 ^S±©ffiS^ffl«©l^^*^^1" 0 
15 (A) Skip ±© HDART ^l»©?7tf>^ (+) tt, g|§y- 

^m^n^c^t^To 7°?X©im, ^©*BSftMB©*B2fW3£g£S:b-fo 
NHRI££ iWt^M^H^-fX TA; h7>X«ttfch*;*-f >. 
(B) HDART ±© Skip «^fli«©T y tf>y o IE#tt±ifii:ra«T»*. 

JSttft; * HDART »$iJ-T -5 CtS^771f*5. 

(A) HDART fc«fc*U^y>r>»TffiHtflsSnfc«90«*^Wai£EII*ftw 
"To W>HOWT^^^- (1. OjLtg) £#Abfcl£S©CAT?£tt£» 
tlT, ffijE^n^CAT«^»Lfc. 3 B©£&£iWS:fe«fcrA X5-/1 
25 — & S. D. £^To 
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0 7tt, HDART0«eiaF»3^«E*^-r«T»5. 

5 t»*bfca»ie:fe»t* DAPI 

(B) £MS&f{>© HDART ©Jifrffco Hela MMlz GFP— HDART (£ 
±) £fcttGFP58^£*- (£T) £*Affe©GFPfcJ;sa^ft&m£l,& 
&J;?>*Hoechest3 3 3 4 2»tt*fflV>*££*fcLfc*S* C&±) £^ 

f. 

10 H8tt, HDART ©a^Ku^^nt-^ai^ttS^-r. 

(A) Gal4>J#-*- 0k>7i7-O 77X5 H£#Jfrr*NIH3T3 MASK: 
Sfc£*©Gal4 DBD-HDART^il7°-7X5 H (0, 0. 1, 0. 3, 0. 5 jug) * 

fcV%<D )Vzs7 x.y-Hm®i%mm (100%) tit, jijESF*;^7x7—tTlt 
15 ^Lfec 3IH©S®lim^ll©¥^-e^b. 

(B) U-20SM£ffll>fdgJ|£^To 

m 9 tt, HDART <h HDAC t©i8BftfiS^§it?*T?*5. 
(A) HDART iHDAC ^©ffiS^fflo 293 M£ GFP-HDART fgS^^-t Flag- 
HDACs mm^<??- ( ; HDACK U->3 ; HDAC3, l/->4 ; HDAC4, 

20 I/->5 ;HDAC6) t^3h7>X7i^v'3>lfcE ia FLAG tntffrTfclSE ft* 
43j;^^nfcfcx# (trt Flag «#*fcttft GFP fex#:) fc«kt)^7Py^ 

«gfp-hdart (DfrjtjmA-zntcD-yjjvTr&Zo £Tc, ±.un*M*%mm 

ffi<DV>-7)V*m^T GFP-HDART * >A*g©f&ifi£ffi&Lfcig££jK?-. 
25 (B) HDART £ HDAC3 £©fc&W«:5flMii£^Tll£*T&S. 

110H HDART ©ifllffiltt 2 SO HDAC lfi#«lft (HJn7^5P>A, gg^T- h 
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uak) \z&v*n*ftwm <DWMifim&-2tiitz.£&*T (c, d) . 

Wi 1 1 HDART ©N*«K:*5tt£ 4 0(0 TPR (N4TPR) ©F5^> h*#x-f 

(A) N4TPRfc:«fc*rtHtt HDART t Skip tffiSffffloa*. Flag-Skip £ GFP 
5 (1/->1) SfcttGFP-N4TPR (l/->2) W^7>X7ii?^3 >£ftfc 

293 mm<Dmmamm^m Flag mftT&;£»£-t^ sds-page 

(±S) . HDART N4TPR (T§*) €r^T<. ftftttftflTO 

HDART ^>/1#R©f§S«*±©— ^©/WMZlTj^nwS. 
10 (B) ^9 1 y-r>^Hr^-^HLfe^^N4TPRtc c koTffiMT§c:t 

(C) ^□□JV5 : 3-< HfcjBHbfctE^SrN4TPRK:J:oTiStt'fc-rsctS* 

HI 2«> Mhl-19-Pi«firtT?CD^y-f>K(C«J;S»fl:SI58S HDART j&*|fi# 

AbfcMM-l-19-P«^ATRA (2/xM) #£T, ^MTt^mi^^Htffl 
fco ^S^ASnfcaiJfiSlBl^f Sfc*. -blB^^^^.hi'btc: GFP ^i7^— «r 
□ h7>X7i^->a>LL GFP Hi^gfira^WItl?!!^ 

oan^i/fc^n (a, b, Cs d) . &£mmmmum~TT*M&Ltcwn (e, 

20 F) €r^-To 

(A) ATRA (-) fr-o£<t7*-mW>7)V, (B) ATRA (+) tPOQ^Z* 
-mX^>^)V, (C) ATRA (-) j&o HDART fg§i^7*-, (D) ATRA (+) 
#0 HDART IS3g^*-, (E) (C) tl^-I^OfiWI, (F) (D) 
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&0*S*fck TO&cfctf S.D. (I5-/H tbTJI^SnTViS (Mock £ J; 
ATM (+) TOHDART©fflTP<l%, X^ol-x> b<D t r7 h) 0 

mMmil k b HDART ®^n-->^ 

BLAST ^^-T.^fflViT->a £S?a -)/tx crn itfc^©k h^o^^ 
misfctZ-Z, H?ll©/hAmRNAfi*b h EST (expressed sequence tag)^n— 

10 >mm^±$icmm^tm^mm^^-r^>zt^^nrco z.<d?u- 

y ^im (0%±tm^^mk\zm^^tc o £fcM£5'-RACEfe (5' -rapid 
amplification of cDNA ends strategy) K<k9. cDNA <Dtc3> 

2660 lfiSfr£ft9> -O(0SV^^-#^iix.Tt/^iliS:|s|^bfco 
££T11£kfc^>/^!m^ gBrr3£3£HDAC (kX h>JKT-t^;HbP 

15 SO \zm&\sVZfUyV- ttt»5ctd^, rHDART (a HDAC 

associated lepressor 1PR) J ^>/^Itfrr^. HDART 855 75 J M£n 
-Ftfe^{C«#$nfeTPR^>A°^®Ta&^) (HI)'. DNAI2^e>lf££ 
n& HDART ^>A°?««, k h m?>/WmtWbfrlzMMLT^Z>Z\ttf7r; 
$nTVi§. HDART37>A°^K^2 6 2BMfrZ 7 7 9^S©««> 

20 HDART <hk h CRN * >A^»tl?i«^ «^£nw§ 1 > 2) 0 

^r^T©^©^>A^s©jtfeW^«^ne»M^7 7 5 u-£«kw 
[HJfifu 2] hdart .h^^T^^^-^-skip t(Dm&mmmftm 

25 HDART ±(C#ftT^Vi<C3^(7)TPR^{C»@b> JltlS TPR ZfrVT HDART 
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HDART <b^-&T^^>A°^M©mgi0feJ?)(3, HM9y-/W:/y y hisX 
fA^^L JMfcWKte, MATCHMAKER 7*U y HflftMry h 

(Clontech) £JflHT£JKbfc. pAS-1^^^- (Clontech) rtTGal4 DNA I* 
^H/-T ><h»#££:b-fr<5£-5 1c HDART © ORF ALfc„ ^OD bait 

5 plasmidte, HeLa cDNA U - (Clontech) ^it7^n-->^nfe 

PACT2 prey plasmid U-y^jPT^f-fe^-fejUf^x (Saccharowces 

cerevisiae) Y190 fcJBJHg&Lfc. i^7X5 K#«iA$nfc* 

10 >*«Mffbfc»*, -oliSkip t-SlWfc. 

«SL»««lftf»3T?0 HDART £ Skip Dfilfgb 
re, Z<Dmm<Dtctb\z, Flag-Skip Bk^^Wt^K^^T -5 Flag-Skip 
mm^Z GFP-HDART ®6£^ >/^ft£f£*jrf 3 GFP-HDART %n^t> $ 

-t m4k) ?:HEK293 «t Effectene^y h (QIAGEN) ?:I^Th7>77 

15 :n^> 3 >Lfc 0 »JlSfc£:bT, Flag-Skip 3§31^^-©^ GFP- 

HDART z z-wfrzmmm \z , i^frr h7>x7i^->a >£?t o &. 

Hmm%%J]t>7-)V (Sigma #p 8 3 4 0) 1 0 0 *i 1 ^WTS NonidetP-40 
£g»M(5 0mM HJXHCl (pH7.6) , 1 5 OmM NaCl, 5mM EDTA, 0. 
20 5% Nonidet P-4(h lmMPMSF) tj3T"»»§^illi^T, MtttB^ 
(lmg) ZMUVtc* ilc7)Mtl^^>/^®A/G-k7 7 0-Xt*-X4 0 n\ 

Xlz, mMLrc±m®B\y>)Z 1 mmtn, Flag Sx#:^fe«lttt»©v-7X IgGJrC 
#: (2/xg) >*^- h U 4 0 n\ 0^>/^fA/G-fe7 

25 7P-Xtf-X^ffl^T3 0ftratt.W2&fco 4 [II Nonidet P-40 

mmmx-mftLfz. ^Ltc^>n^m^ sds u-^a yynv 7 7*ta/g 
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rn*;hfflOSt#tl/TI4, ft PLAGIUM 2 (Sigma) £<fctfjn GFP 
7\>Hati^n->l E4 (MBL) 

Flag Jn#lc£ D GFP-HDART * Flag-Skip gt£* >WK£#fc:ft£ 

(U->2) . FLA(rSkip#83tbWfcV>fc#TfcL ft FLAG ir^K 

10 «tt) gfp-hdart ®«tR«*e>n-r (1/->D > *£, &tt#i!B©£M*£fflv>& 

»^fe|^«lfc:a:RttS«$n^ofc (l/->3) o H©tl*«» HDART i Skip 

rtfiEBDART^**»6#AUfcSkipi:©*5^ffl*»«fbfc. 293 
(HDART 3Wfi656abT^*«B16) £ Flag-Skip 36S^£*- £fc«Flag 

Flag tivffcti' h b ftfm>n?t'fT o fco * vmmt 

»W©|fflJfi«iaj«t&SDS-PAGETJSWb, ^>7*l/>l:g?lfc. £©|W]-©* 

20 Mbfc. ■t©»**H4Bfc^ > r. ft*. H4Bfc*^T, ±«/WHa»fittl 

tti^^K HDART mtireft&7uy KbfctS**, *5fe/i*;w^Fiagm#£j?§ 
V»Tftffitfcl»«k:StFlagtft#*Cftft^Dy hUfclt*^ Ttt/wwattFiag 
ft#£ffl^T&^»^#L HDART JrMfcTfc&Xa y h L&fefc&asf. 
H4Bfc^StiTV»-5J:5K:, Flag-Skip #83^TV>S*tf fc*5^T<D#, 
25 ft Flag iit^T' PART ##i£«U (H4B, U->D > Flag-Luc 

5fiaUTVs*ftff (l/->2) ^Mt>h7>X7i^'>3>SnTV^i 
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© 293 ^D->Tte (l/->3) , HDARTO*j5t«tt^6n^ofc. 

[HS£0iJ 3 ] HDART t Ski p £ 
HDART ^©ffiStfMflfciS-rrs Skip±©M^£vy t°>^T3fcae>{;:, Skip 
5 (N-5|c»«« (□ H> 1-220) , SfciKH/t^^Mtt (NHR bindng, □ H> 
221-388) , h7>X7^f^^-'>3>«* (TA, 3 H > 438-536) ) ±© 

Gal4 DBD— HDART fcm>fc**y-A-f:7y y F*#rfc«fcD HDART Skip 
t(DffiMWLfc. ISMfrlSSftHSAKljS-r. H 5A ©£K^$*l£: 

io r+j fB#tt j3-;tf^ hs/^— tfffitt©7w;i/^-U7 M**ffc«ke>ffls«s 

HSAfc^Tcfcat^ z:o©£fc£&iia« HDART fc©ffiSf^fflfcW#*r*Jli: 
*56^bfc. Ctlt>m®\t, 97-119 BSPTC&D, fc5-ott 220-437 

15 SISftT&ofco Skip © h7>X7^f^-va HDART t<D%&m 

Skip tCD*HSMKII#-rs<S«*««fT-5fc»fc:^JSLfc. T&fcilS, Gal4 
DBD-HDART ©S*^*^*^3gA#^»l/, Gal4AD-Skip 
2-££Jg©#^ hf?— t?«tt£Al*rL£. £©#«r£ll&H5BfcjK:r. 4 
20 -30 TPR*"&tfN*fiS«« (1-179 38S) tt Skip tCffilffffllc^g+^T?^ 
5£<h#7*£nfc (0 5B) , Ifc^ot, HDARTttN*S©4 0CDTPRfi*S: 
^LT Skip ^ESffiS^fflT^o 

[H»4] hdart fcissrtur^-KieBUfejte^ ©te^ama 
25 ±m$mm\z&^T hdart ^ skip tmi^mhn^z.t.t^tntcz.t^^. 

K\Z, &foU-t7?-\z&mLtzm^M% l \Ztt?Z HDART ©«tg»^fiSI*»«f 



WO 2004/031388 



PCT/JP2003/009443 



- 25 - 

(retinoid response element) ©Tjft^Si^^- 

(pTREpal-tata) t CAT ABrf^M^-^/vfc RAR (retinoid acid receptor) V 

HepG2 «f£ RAR 1/^-^-^7.5 HilWjBfiC, HDART £ 
iftJcfgSrt^ pcDNA3-HDART £ Effectene (QIAGEN) dcfcD h7>X7i 

^>3>bfc 0 7^:43. pcDNA3-HDART^^^^-©«A«^^xT0, 0.5, 
1. 0 Atg £U '&X(Dh7>Zy3i2 2/3>(DMkR&m— fcf^fe^fcpcDNA 
10 ©^©^^-T?l /ig^^:-&J:5^Sbfco h^>7.7x^->3>^ ATRA 
(10" 8 M) 0#«ET^fc»#ffiTT^W$1i:, CAT«tt£il£b 
fc 0 (06) ATRATOSTTCDS^^^-l. 0Mg£#Abfc 

15 06A^-Tcfc^{C, aiftmZQOH?*- (pcDNA) ^A$tlfc«Ttt 
ATRAtcJ;«9 5fg±#bfco b^bfr/^, Z\(D ATRAlrlPl^nfc CAT gtt« 
HDART (CJ; Djftgft#W^«3§iJ^tlfco 

$f.l:^3J^^Hl/-l!^- (GR) t<k^fe^J^IC*H-§ HDART <D 
tf^iGRIlttHela&BMTGR l/#-^-77X5 Hlffl^Ittlfc. ^ 

20 \*jfc£&y°n^-?<D&^mmm. HeLattfe^m o-*m<d 

HDART <D$if£Wt, RAR {VJ-J-i >MUt7°?-) &mh7>7>72^J^ 
25 -«{A^©f£M£»fibfc (I36B) o HDART«rtk-fe^ 
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HDART Wm^mmizmmM^TZ Z\ ttfyjktstltztztb, HDART «M<Z)|£|*i \Z 
fiftlTZZ-ttf^MZnZo ^(DTzHb, HDMTM*^>A 0 ?KK:^T-5tf; y 7 

□-^;Wn#£tf^u z.n*?m.m.mm\z& v hdart (Dmmnom^m^ 

m^U~±)VifiWO^mt, fcf. TcM^THis-HDART (757^S 
296-431) (Dm^^y/^ntbXM^.^, His £MttW3Ni-NTAM 
(QIAGEN) T-M^Lfco 3fcK:, Z\(D His— HDART $>^9M&^^3c\z$iMh, 
tf^tlfclrC HDART inifaii£\ ProtOn *y h 1 (MPS) £fflV>fc7 Zr^ -7 

h /7*^ 7 ^ -{ci: d $ e, \zm §ul&. z. znsmm^nrz^^m hdart 
nwft\zmm&m$t%m&MMt^>*=L^-vis, ^<d'&, pe 

(Phycoerythrin) M^^^^iWt^ >^a^- h LT> ^M^fi^fT 
^fe 0 3>hD-JHHiLT, W^ta HDART fcmztt^T%>giM(D<y 

v^mzm^Tmmvmftzmftisfco momi£^mm\zt^tcmz. 

DAPI^-fefefT^feo 

0 7 k\ZmZnT^Z>£o\Z, m HDART m^m^fc^^m^m^ DAPI 

=fcD> HDART ttHela«(D^|*|^Mfc^LTV^ii:^$n^ (0 
7) 0 

£#LTV>3«T0 HDART ®^ft£$MffLfco Hela ,«C GFP £fc 
GFP-HDART H^^h7>X7x^y 3 >U 24 0#P^ £ GFP \Z J: & 

SbfcfgftSrlfcfcBLfc. S&, GFP-HDART Mcoi^Tte, m*m%ikT Zfc® 

iz Hoechest33342 Wm^m^T^ >^a^-> 3 >£fTofc„ 
07B \Z^-t£?\Z, GFP-HDART^7^-^h^>^7x^v3>b^m-r 

\$. Hoechest 33342 ^ Ofr_h/Wl/) T^J^b^tifcW GFP fc«fc 0^56^ 
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LTtezz.tim&-2wt (&±rt*)\>) . mz. GFP-HDARm, mzm&zn 

Skip#^<D^x^y7JW\^-> (17) fcffi^Wfc*<HOA^->4 
iH"> o 

5 

mrnm e ] hdart \z £ & g 

HDART #«k DMfi^«l$0{c:M4-T§i:«Lfc^, giKlWHiiSi 
Z\ t^ffi$nfc 0 ^<D^^^5tlEt-5fc0(C, HDART £ DNA Kl^fc 
$-fr37cJ£>£^3V6© HDART cDNA £ Gal4 DNAI££« (GAL4DBD : GAL4DNA t 
10 fe¥W«^^fc^V^^) KM^U, NIH3T3iSffl 

»T GAL4 7° P e, O^^Ugfi U#3 ^ £ *#f b tc a 

Gal4 l/tf-^-7°^7 5 F (pGal4-Luc if erase) 7^se>^A£ 

3IT5Gal4 DBD-HDART ^77,5 F£«A*£^;tT (0, 0.1, 0. 3, 0.5 

;i/DNAa^JiA^fe«e){', &*©b^>7s7x7~>3>f;::fe^TGal4 DBD 

0^7 $-*m^x$m^2 ?-<Dm* o . s^g^psufco f^>77x7 

20 ^#AL7c^©;i/>-7x^-1iffitt^*^ (100%) <hLT*IELfc{£TSL7c 

(as) 0 «^«3iEi©»^(D¥^T^b, mmmmzx. 

^-A-tCJ:0^b7c (HI 8 A) o £7c, Gal4 DBD-HDART 0SA*0£fc«0. 5 

^g) &m^Tm<DMM\}-2QSMmiz&^Tbmm(DmtiT$:ft-Dtz (eisb) 0 

HDART NIH-3T3 iiF«3(:*tt57 , nt-^gtt§iSt#6t)l:f Ki0JU 
25 ffcfcfiHftg (0.5jLig) Tte;i^>7x7-if<Z>f§Si£ 80%f6T$-fr7c (08A) o 
M©^«U-20SlfflJfeTt)ll^$nfc (SI8B) c ^ine,^J;D, HDART ^ 
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GAL4 MJ»^***>&&V*HDm0*£fctt, Jk>7i7-f©58 

5 

HDARTKljgHL&»fWj*;frz:XA 
&tt©1E¥W8&«, HAT (t^h>7-fe5 i ;Wb»*) £<fc HDAC 

t, h>©7-k^;Wb©WJc^o«$nTv^^ < t^$g^$nTv^ 0 hdart 
10 fimm^zmfcj'MMvtft-X&zwzfriz-rzrzMz, c© hdart ©&&*« 

HDAC £©££#^£tf LT5g#£n5j&»§#£ Flag-HDAC 

gftS^-Y^HDAC (1, 3, 4S£«6) £fgg|b#5Flag-HDACsfgSi^ 
^^-t GFP-HDMT3§3K^-<h£«M2 tl^il; 293 «fC3 h7>X7 

MtB^^c Flag mfot-t >*^- h Lx^mttm^n-o re* &mmmm 

£SDS-PAGE lc«fc?)*HiU >^ l/>fcfem iaFlagM 

fc&tt* GFP-HDART * >A?g©^£flg^T<5fc£K:, fc£fct»ffi©&gs»*£ 

20 mmz sds-page -ejgmu ft gfp m^^m^tc^w^uvT-^ ytf&mftLfro 
tz&, mqmz&^t. ±.w^*Mzfmtmm<o gfp-hdart *>/^st©fggi 

&&£*U ^/W!/tt^»^fe^FlagSi#lr^yD^x^ 

^>^Ltc^*^^To HDAC©a^«0£^e»^©jlD : ; 
25 HDAC1, l/->3 ;HDAC3, l/->4 ; HDAC4, l/->5 ;HDAC6T&£o 

i/-> 2 & gfp-hdart 0^^^$-&^-y->y;PT*§. 
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m 9 A fc*T«fc5K, Flag-HDAC 9- 1 GFP-HDART f&*9*-£ifi 

n h^>X7x^>-3>$nfc 293 IBiaft*©tttB«^ irCFLAGin&KlJ;^ 
T GFP-HDART bfc 31 tanfciBSnfc <T«/WK £«fcDU->l. 
3, 4, 5) c FLAG-HDAC ##&T (Flag-HDAC 565S^^-««IIAS 

5 tlTV^V^) Ttts ttFLAGft#£*iObT'b GFP-HDART 0fl»ttI6W 
■dTc CFWI*)^ V->2) c fcT, ft FLAG tfcfcfcj:* GFP-HDART ©«« 

Flag-HDAC £ GFP-HDART t©#IDfel5fi \Z £***$n&o 
HDARTtt^-f^I (HDAC1 ^<fclX3) £94*7 II (HDAC4 6) Off*-* 70 

HDAC fcffiSflMBTSdtfcSSnfc. 

10 S&IC, HDARTi:HDAC3t©BSW^ffiS^*GST^^>#«ffc:«J:DSI 
^fec GST^;^^>»Wtt»*Wl-l!M31©*Sfc^oT*libfc (Tzamarias, 
D. , and Struhl, K. (1995) Genes Dev 9(7), 821-31.) . TNT (MM) in 
vitroti&'WN&Ts'rJ* (Promega) 4fflV^ 35 S-^ft->^ftK* 
HDAC3©/n rltn'MRtftvlt. GST*>/t**SfcttGST-HDARTBte*W1 

15 ^n^n^HMrtT^^-B-, GST#g^««* (50mM hUX-HCK 

200mM LiCK 0.5% NP40> 5mM EDTA, lmM PMSF) W5 : t>t7 7D-X 
£fflV>Tttf»Lfc. GST»^iBW«lBl * GST-HDARTM£*>/t***fctt** 

20 -f>+i^-hbfcft, ■fe7 7D-^-€ST^>/^K«^#*GST»^«»» 
T* 5 HSfc&bfc. GST * yXZmzm&Vtc* >A*7KZ FTyJ«it h 'J V 
A (SDS) ^Wlt>7 r ;^«f«+T»t'5S-i3:S^tK:«tO»Hi$^ SDS-#U 
7^7 U ;P75 FW«WWlbfc, GST»£*>WKJ& s l^fc*» 
2 tlT ^ S £ £ £ * --7 v— 7 U U 7 > h :7>-5fefifc:«fc D *K U £6 fc*— 

25 h7y^77^ fc«k 0 3 5 S-ftf*«S»£nfc HDAC fcfcfflbfc. 

@9Bfc^$nW5«k5Kl. /5 F//ro T«£ftfcHDAC3 «, GST 
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*>M%£\t%tt?7)V?*>2l£ZZ£tfT?%tefr<o1t1!fi. GST— HDART 

z(Dwm £Wkc £0mMftmzm&toT*&zz£tfmm.i£tirz o . 

5 £ 6 HDART (Dfc&mUftm £*rT3 HDAC ©IKT-fe^Wbffitt^O^ffSflP 
ffi?5tzib\Z, HDAC£#JIWlc|lWT& bU3X^>A (TSA) SftTT, II 
JSf!4i:WfllfcCATW#-^-«Wftff'3fc (01OC££tfD) . fit, #1*1 
-fci©pcDNA3 -HDART (1/tg) (01 0 4 1 

THDART+J ) , -*fcU^f>H (ATM £fc«^*lM*V>) <h#(c lOOnM TSA 
10 luAft*^" hU^ASaawbfc. 

nfco SSfchUn^^A^iflSn*^ HDART^J;^^WW^{c 
15 h'J^A (Buty) £S£JnLfc#£tet>«!fc3ftfc. Ett6*£*tt, HDART \Z&%> 

[HM^iJ 8 ] HDART-Skip ffiS^ffl «k § 'J # > H^tt^a! U± 7? ~ 
(unliganded receptor) <DifeW)$$ffl 
20 RAR^ScttKTR \t. in vivo (Baniahmad, A.. Kohne, A. C. , and Renkawitz, 
R. (1992) Embo J 11(3), 1015-23) £J;tf in vitro (Fondell, J. D. , Roy, A. 
L. , and Roeder, R G. (1993) Genes Dev 7 (7B) , 1400-10.) fc*5WrU#>K 

##«TTfi^sM$«i$iji-§o z.(oz.£frt>. znzmmwm (active 

repression) £»LWS. Skip «U #> NHR tttSffffl 

25 (MacDonald, P. N. , Baudino, T. A., Tokumaru, H. . Dowd, D. R. , and 

Zhang. C. (2001) Steroids 66(3-5). 171-6.) . ^(Dfc®. in^WM* 
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-rzosmm^mznrco znzvsm&zwzfr^TztzMz, hdart©K5± 
y y^j-a y^zi&mmmz^^ rar \znmLtz.m^\zn-t^m^ 
5 m^tco mmm2\z^vtcmr) hdart \zmz> n»4o© tpr (N4tpr) « 

Skip3&£fg«&3fc#>, Z\(D ! m(Dmitim& HDART t Skip <h©f@5^ffl£ 

£ <h^M£nfcfc£>, #«#JTte N4TPR £ FS ^> h*#7V t 

10 293 Mfflz Flag-Skip GFP STcte GFP T^W^nfc N4TPR £ h 7 
>77ify 3 >Wc. h7>X7x^ya>24W:«i»iIU 
tfCFlagfei#:-r-^»^-frfc 0 SDS-PAGE ±T^itUfe. & 

^a^Mcortfttt hdart ®^?:5SE-r^7c2e)fc, ^mm^mmmmhrn 

UK SDS-PAGE T#P§ftb7c 0 ^»©A^->^^>^l-'>tte^bfc 0 ^UT, 
15 Flag-Skip <Z)^JitoV>T^iriFLAGJn;#:^ffi^, GFP£>itfGFP-N4TPR©f£!SK 
OV>T«iaGFP#i#:£fflV\ TO HDART (D^tCOViT^K HDART 

£J3l^T> ^n^n^tiit7c (01 1 A) , 01 1AK43V>T, 3 

-Doyj^Mt, ^n^n^M^nfcSkip crm±) > p^h-mart 

ife) £>J;tf N4TPR (Tt$T) ±$W~Wi*Mz\t, &£E«fff©l*! 

20 Htt HDART ^>/^«©3!5I£^-fo 

Ell lAH^^tlTl^i^l^ N4TPR©fg3t^ N4TPR ZmmLT^tz^ltf 
m (GFP ©3k 1/->1) Kit^T Skip t&lZMLtc HDART ©»^>$^c 

(fl^UJk l/->2) . N4TPR ©i&MSite, N4TPR t Skip £© 

^Kffr^mtaU ^Mb7cSkip©*^b<±#^^c (l/->2, lower 
25 bottom panel) . n > h D-;KD* >a°?K (GFP) ©HUte HDART <b Skip t<D 

m^mizMhxmmitm^rc iu-yi) = £©*g*rau mtpr^hdartk 
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ftfr^T Skip tmKfcmtZ K5^-> 7*>WRt LTflUfl-r* 

5 (0, 0.3, 0.5#g) fcJBUfcjftSllfcVsT, ±BBHW4tfa«bfel/^- 
1 1B> C IC^LfcilD, U #> K*#fiETT N4TPR £fflR'bT3fc£ 

10 A) £ Titan N4TPRCDg"bH5Vif6^^^Ttt OiASO. 5/ig) > U# 

>m&iETT*mm£&*&<MM (~a§20fg) cmscDjgmtt 

HDART # RAR ^;i/Z3 □ )Vf-n -i H Ut^-fe «rt ^JV=E >U±^-<Dm 

15 ^9] U^y-f >«»#K:«J:*ll«ffiS5JlS*aBlfi* (rhabdomyosarcoma 
cell line) OI^O^^ HDART OiMW5Bafc«t DIB* 

ATRA (All-trans retinoic acid) \t, MmWO&ft1fc<DM : S1tnZffl'C&& Z. 
tffitoe>tlTK& (20-22) . khH^S5ffi*M«MM-l-19-P«^(C/jN$ 

20 t^ftts. Sl^^;U : &>U-fey^-^aLfeS^(c43tt^ HDART ©M^W 

^t6ifl*We»^f3-r*fc«)C, ATRA ££3 MM-1-19-P ©«^©^blC^UT 

HDART 3B«**#**g«£*WL&. 
lOOmM ©^ h 'J M_hlc MM-1-19-P £ MUSIC 0. 4jtig © pGFP 

^^-t2/ig© pcDNA3 ^ ^ -) £ & PCDNA3-HDART (HDART BM^ 2 
25 <!:£:i N7>^7x^->3>Uc. h7>X7x^y 3 >^6 2 4H^ 

Id, igi&£ATRA^T (2/iM) *fc^^*©*r#*»i6i:S!iftUfc. 48i 
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01 2\z^x, gfp <DB&&yt<Dmmmmum^M*/wvA, b, c, 

-DQ^ZZ-mXMM. (B) ATRA«ia*0^^^-#A«BIfi, (C) ATM 
HDART 5131^ *-^Att, (D) ATRA 9BMiP~D HDART ^SM^P 
(E) ±fE (C) (F) ±fE (D) tm-fk 

10 u aft^ff^ftsnfciiiiftsjrr. (g> mmm&m^omn 

«M«X^-A-T^$nTV^ (£^?*-j&v3>ATRA (+) £ HDART 583! 
^^-ch©Fp3TP<l %, X^n.— x>h© tfXH , 

#H&fc:&v>T. GFPBittlfflie»tt3 o~7 o-ea&t>fc. ^^^-^fAb 

15 ATRA fflS LtcMMXU, GFP Htt©iffflMtt ATRA <D«JB*tt&*<Z>£& 3 0 % 
JfcjftT&ofcd*, HDART 3&3t^ ^-^IAlfe»T1t ATRA MSP > 

ttlftT GFP BIttflDlBJfiftttHUTfeofc. 
£©^^-^A$n/c«©#<«, ATRAMfc^T, ffl»««©^ 

mm<Dmmx7i<isnz><3:5\zffi®M\zft{bvtc (hi2b, hi 20 . ^ 

20 ©^^^-*S3»ASnfc«Bia-Ctt, ATM&SKJ:*£Sa!©&ft;©ggmGFP 
Btt*«fcrmtt©iBlfi©jR*Tra— Ljftb&#&, HDART AS n 
fciitH GFP ATRAM^froTfe^^W^b^etA.^/^Vi 
d* (HI 2D+JI&3m Ell 2G) , -#© GFP ltM3rm#mi$&®W*£ 
g*»Jfi#**Sft& (01 2F4>efi^E|3) o £©!£*«, HDART <D$£MtfU 

^-^fc*VJT HDART **RARfc«tSfe^ttft^lWbfc|S*t-Hft-r*. - 
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tl £> (D^mt HDART tf'P?3. < t h >M 7°^ - \Z & § W^fe 

£f££;£-U £©HDAC ©kT. b>^T-fe^;HbStt^bTfe«m^jf 
HDAC ©M^cfcoT^WJafJ^fT^i-tfeT^^. *^HJ©^iI)]$iJSTcoc 

jS Si* £ fc£> fcjfl H ttfi-CZ 3 o Z (D F 5 ir > h ^ 7X 7°^ F fe 

^^-(D&^femMwtLT^^prfm&ttez,* mz, hdartgdn*^ 

M040(DTPR (N4TPR) te,ATRA Kit >il/t^-©fe?gtt 
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W*©iSB 

(a) mvm^2 \zmM(D7^;mmm?t^-t%$>>n2m%:n-vhtc dna, 

5 StcU, 

(B) m&m^ i \zmm<Dikmmmft dna„ 

(A) w$mn 2 fci3«© 75 j mm ti^titK «&&© 7 $;wt& 

10 /^K£3-Kl/&DNA> 

(B) @B^J#^ 1 tia«©^*iHWe>^§ DNA h U >vx > h&^#T 
TVYf 7*U^XT3DNA. 

3 . Ufctt2 fcffifc© DNA D3- F ^tlfcte^JflllftlH^. 

4 . &ftM*>u±79-\z&mvitiKz&toM vnzmxm 3 ism©^ 

15 JMUH^F. 

5 . Il^fift ^7°^ F * 3 - F Lfc DNA tl^T, 

(A) KW*2lCfci*Sltf>& 179&©7S/i6IB^J:0>5&£^:/3 1 K£rr 
-Fife DNA, 

(B) E^iJ#^ 1 t&ttS 1^6 537 &£i:T©:E£E?!b&> DNA. 
20 6. m^Zm&ikL&Z^??- F£3- F Lfc DNA T&oT, 

(A) S^J#-^2fc*JtS1^6 179|i©T$/^@3^it*5^Tl^ : L<M 

90 & * ^ H £ 3 - H L & DNA, £ fc 

(B) I23WI 1 1 £> 537 iftXSsWifiSE^SfcS DNA b 
25 U >yi > h^MTT/W 7*U *V XTS DNA 0 

7 . Bt^ 5 £ Ac « 6 DNA «fc D □ - F S ftfcfe^iSteft;^ 7°^ F . 
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* o 

5 10. S^Sl, 2, 5*fctt6©^rn*^c|B«©DNA*fctt«f*jfi9fcE« 

n. mf&b 3 icibikoh^ *fcttMf*jg7 Kia*©^^ Kfcte-&bs*»ifr. 
12. m&mi, 2, 5*fctt6©^fn*>fcffitt©DNA t/wr/u^xu 

10 13. £tf© (a) ~ (d) ©vi-rn^Hgsnfcaag. 

(A) fflt^ l 2 k:iB»©^- U J* * F 7°u-7 

(b> 3 4 fcEaofc^jjisiB^ %> l < umm^omft^?^ f 
(o 7 ^mmcDfe&femt^zf^ f> t> u< «§^:/5P Kosu^y? 

F 

15 (D) MB&gl ll£fS*c©irL# 
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02 

Score = 75.5 bits (184), Expect = 3e-12 

Identities = 134/589 (22%), Positives = 228/589 (37%), Gaps = 127/589 (21%) 

HDART: 262 LADYYIRSGHFEKARDVYEEAIRTVKTVRDFTQVFDSYAQFEESMIAAKMETASELGREE 321 

L DY +R R +E+ IR TV + YAQfEESt +++ A + 
CRN : 208 LNDYKLRK RKTFEDNIRKNRTV — ISNWIKYAQIKEESL— KEK^ARSIYERA 256 

HDART: 322 ED DVDLELRLARFE QLISRRPLLLNSVLLRQNPHHVHEIIHKRVALHQGRPRE 373 

D ++LL+AE Q+R+++ P *+K + E 
CRN : 257 LlJVWRNnLllllKYAEIfcMKNRQVN^^ E 309 

HDART: 374 II,NTYTEAVQTVDPFKATGKPHTLM 433 

++ A Q + + W ++ F ++D AR I E+ F V 
CRN : 310 MLGNVAGARQVFERWMFJQPEEQAWHSYINFELRYKEVDRARTIYER FVLVHPDV 364 

HDART: 434 SVWCQCGELELRHE^DEALRLLRKATALPARRAEYFD(5EPVWVYKSLKVWSMUDL 493 

W + E +H + A ++ +A E+F G E + +Y + A 
CRN : 365 KNfHKYARFEEKHAYFAHARKVYERAV EFF-GDEHMDEHLYVAF -AKF 410 

HDART: 494 EESLGTFOSTKAVYDRILDLRIA— TPQIVINYAMFLEEHKY 533 

EE+ F+ + +Y LD RI+ ++ NY +F E K+ 
CRN : 411 EEN^EFERVRVIYKYALD~iaSK(PQELFKNYTIF--EKKFGDRRGIEDIIVSKRRFQ 467 

HDART: 534 FEESFKA — — YERGISLFKHWSDIKSTYLTKFI- 565 

+EE KA YER 1+ W Y+ +1 

CRN : 468 YEEEVKAI^NYDAWFDYLRLVESDAFJIEAVREVYERAIAW 527 

HDART: 566 ARY(XiRKLERARDLFE(^LDGCPPK---YAKTLYLLYAQLE --EEWGLARHAMAV 615 

+ ER R +++ +L+ P K +AK +++LYAQ E + LAR A+ 
CRN : 528 YALYEELWKDPERTRQlfY^SLELIPHKKRFAK-MIIILYAQFEIRQKNLSLARRALGT 586 

HDART: 616 YEIWTRAVEPA(^DMFNIYIKRMnY(^HTRaYQKAIEVLSDEHAREMC---LRFA 672 

++ + +F +YI4 ++ R +Y+K +E E C ++FA 

CRN : 587 SIGKCPKNKLFKVYIELELQLREFDRCRKLYEKFLEF GPENCTSWIKFA 635 

HDART: 673 DMEO(LGEIDRARAIYSFCSQICDPR--nGAFl}TWKDFEVRHGNEDTIKEMLRIRRSV 730 

++E LG+IDRARAIY I PR DFE+ E+T + RR + 

CRN : 636 ELETILGDIDRARAIYELA--ISQPRLIM , EVLWKSYIDFEIE--QEETERTRNLYRRLL 691 

HDART: 731 (^TYNTQVNFMAS(^LI(VSGSAT(n7SDLAPGQSGMDDMKLLEQRAE(^ 779 

Q T + +V SG + M+ E++ E+L 

CRN : 692 QRTQHVKVWSFAQFELSSGKEGSLTKCRQ1YEEANKTMRNCEEKEERL 740 
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ms 

, dmCRN 

1 huCRN 

I ceCRN 

I spCRN(CWF4) 

I scCRN(SYF3/CLFl) 

. mmHDART 
I I hpHDART(XAB2) 

I drHDART 

I ceHDART 

I spHDART 

scHDART(SYFl) 
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a 
r i 
u 

H 
> 



> 

i n 

o 

o 



Skip WL 



Al 



Gal4AD 
1 



1 



A2 asr 



A3 
A4 
A5 

A6 
A7 



GaMADHI 



B 

HDART f: 



97 



an 



97 



220 



388 



119 



387 



220 



119 



Beta-Gal 
(HDART 
438 536 ttSttffl) 
I I + + + 



TA 



437 



+ 
+ 

+ 



536 



3 +++ 



536 



+ + 
+ + 



438 536 




Beta-Gal 
■j3l\ (SkipffiS'ffffl) 



855 



240 



: ++ 



+++ 



241 



855 



Gal4 DBD |H 
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6 




0 0.5 1.0 



pGRE2-tkCAT 




Dex. - + — + - + 



HDART 1 

0 0.5 1.0 
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A 



a- 

HDART 



B 



GFP- 
HDART 



GFP- 
Mock 



GFP 



DAPI 




Hoechst 
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08 
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A 



GFP-HDART 

Flag-HDACs 1-346 

a-GFP 




IP;aFLAG 



a-FLAG 

HDAC1 
HDAC3 



a-GFP 




L*HDAC6 
h*HDAC4 

HDACs 
IP f d 



HDART 
Co-IP f d 



1 2 3 4 5 



B 



A' 



HDAC3 
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1 0 



c 



HDART - 



HDAC 



pTREpal-tataCAT 




TSA Buty. 



D 



35 5 

O 3 - 



2 

on 



1 " 



0 

DEX. 

HDART - 
HDAC 



pGRE2-tkCAT 



mmm 



+ 
+ 




TSA Buty. 
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+ Flag-Skip 



IIS — 




50 — | 

118- 
82- 



50— 




.HDART 



-Skip TFd 



HC 



HDART 
"Co-IFd 



-N4TPR 
Co-IFd 



HC 



B 



N4TPR 



pTREpal-tataCAT 




0.3 



0.5 



pGRE2-tkCAT 





20-] 




18- 




16- 


m 


14- 




12- 


S3 


10- 


u 


8- 




6- 


nn 


4- 

2- 
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mi 2 




Mock HDART 
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SEQUENCE LISTING 

<110> MIZUTANI, Shuki 
YAMADA, Takayuki 

<120> Transcription regulating factors 

<130> SEN-A0122P 

<140> 
<141> 

<150> JP 2002-217233 
<151> 2002-07-25 

<160> 2 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 2684 
<212> DNA 
<213> Homo sapiens 

<220> 
<221> CDS 
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<222> (37).. (2601) 
<400> 1 

agcgcgcgac tctcctgtac ctgggcatcc agaaaa atg gtg gtg atg gcg cga 54 

Met Val Val Met Ala Arg 
1 5 

egg ccc gag egg ccg gac ctt gtc ttc gag gaa gag gac etc 102 
Arg Pro Glu Arg Pro Asp Leu Val Phe Glu Glu Glu Asp Leu 
10 15 20 

ccc tat gag gag gaa ate atg egg aac caa ttc tct gtc aaa tgc tgg 150 
Pro Tyr Glu Glu Glu He Met Arg Asn Gin Phe Ser Val Lys Cys Trp 
25 30 35 

ctt cgc tac ate gag ttc aaa cag ggc gee ccg aag ccc agg etc aat 198 
Leu Arg Tyr lie Glu Phe Lys Gin Gly Ala Pro Lys Pro Arg Leu Asn 
40 45 50 

cag eta tac gag egg gca etc aag ctg ctg ccc tgc age tac aaa etc 246 
Gin Leu Tyr Glu Arg Ala Leu Lys Leu Leu Pro Cys Ser Tyr Lys Leu 
55 60 65 70 



tgg tac cga tac ctg aag gcg cgt egg gca cag gtg aag cat cgc tgt 
Trp Tyr Arg Tyr Leu Lys Ala Arg Arg Ala Gin Val Lys His Arg Cys 
75 80 85 



294 
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gtg acc gac cct gcc tat gaa gat gtc aac aac tgt cat gag agg gcc 342 

Val Thr Asp Pro Ala Tyr Glu Asp Val Asn Asn Cys His Glu Arg Ala 

90 95 100 

ttt gtg ttc atg cac aag atg cct cgt ctg tgg eta gat tac tgc cag 390 

Phe Val Phe Met His Lys Met Pro Arg Leu Trp Leu Asp Tyr Cys Gin 

105 110 115 

ttc etc atg gac cag ggg cgc gtc aca cac acc cgc cgc acc ttc gac 438 
Phe Leu Met Asp Gin Gly Arg Val Thr His Thr Arg Arg Thr Phe Asp 
120 125 130 

cgt gcc etc egg gca ctg ccc ate acg cag cac tct cga att tgg ccc 486 

Arg Ala Leu Arg Ala Leu Pro lie Thr Gin His Ser Arg He Trp Pro 

135 140 145 150 

ctg tat ctg cgc ttc ctg cgc tea cac cca ctg cct gag aca get gtg 534 

Leu Tyr Leu Arg Phe Leu Arg Ser His Pro Leu Pro Glu Thr Ala Val 

155 160 165 

cga ggc tat egg cgc ttc etc aag ctg agt cct gag agt gca gag gag 582 

Arg Gly Tyr Arg Arg Phe Leu Lys Leu Ser Pro Glu Ser Ala Glu Glu 

170 175 180 

tac att gag tac etc aag tea agt gac egg ctg gat gag gcc gcc cag 630 
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Tyr He Glu Tyr Leu Lys Ser Ser Asp Arg Leu Asp Glu Ala Ala Gin 
185 190 195 

cgc ctg gcc acc gtg gtg aac gac gag cgt ttc gtg tct aag gcc ggc 678 
Arg Leu Ala Thr Val Val Asn Asp Glu Arg Phe Val Ser Lys Ala Gly 
200 205 210 

aag tec aac tac cag ctg tgg cac gag ctg tgc gac etc ate tec cag 726 
Lys Ser Asn Tyr Gin Leu Trp His Glu Leu Cys Asp Leu He Ser Gin 
215 220 225 230 

aat ccg gac aag gta cag tec etc aat gtg gac gcc ate ate cgc ggg 774 
Asn Pro Asp Lys Val Gin Ser Leu Asn Val Asp Ala He He Arg Gly 
235 240 245 

ggc etc acc cgc ttc acc gac cag ctg ggc aag etc tgg tgt tct etc 822 
Gly Leu Thr Arg Phe Thr Asp Gin Leu Gly Lys Leu Trp Cys Ser Leu 
250 255 260 

gcc gac tac tac ate cgc age ggc cat ttc gag aag get egg gac gtg 870 
Ala Asp Tyr Tyr He Arg Ser Gly His Phe Glu Lys Ala Arg Asp Val 
265 270 275 

tac gag gag gcc ate egg aca gtg atg acc gtg egg gac ttc aca cag 918 
Tyr Glu Glu Ala He Arg Thr Val Met Thr Val Arg Asp Phe Thr Gin 
280 285 290 
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gtg ttt gac age tac gec cag ttc gag gag age atg ate get gca aag 966 
Val Phe Asp Ser Tyr Ala Gin Phe Glu Glu Ser Met He Ala Ala Lys 
295 300 305 310 



atg gag ace gec teg gag ctg ggg cgc gag gag gag gat gat gtg gac 1014 
Met Glu Thr Ala Ser Glu Leu Gly Arg Glu Glu Glu Asp Asp Val Asp 
315 320 325 



ctg gag ctg cgc ctg gec cgc ttc gag cag etc ate age egg egg ccc 
Leu Glu Leu Arg Leu Ala Arg Phe Glu Gin Leu He Ser Arg Arg Pro 
330 335 340 



1062 



ctg etc etc aac age gtc ttg ctg cgc caa aac cca cac cac gtg cac 1110 
Leu Leu Leu Asn Ser Val Leu Leu Arg Gin Asn Pro His His Val His 
345 350 355 



gag tgg cac aag cgt gtc gec ctg cac cag ggc cgc ccc egg gag ate 
Glu Trp His Lys Arg Val Ala Leu His Gin Gly Arg Pro Arg Glu He 
360 365 370 



1158 



ate aac ace tac aca gag get gtg cag acg gtg gac ccc ttc aag gee 1206 
He Asn Thr Tyr Thr Glu Ala Val Gin Thr Val Asp Pro Phe Lys Ala 
375 380 385 390 



aca ggc aag ccc cac act ctg tgg gtg gcg ttt gec aag ttt tat gag 



1254 
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Thr Gly Lys Pro His Thr Leu Trp Yal Ala Phe Ala Lys Phe Tyr Glu 
395 400 405 

gac aac gga cag ctg gac gat gcc cgt gtc ate ctg gag aag gec acc 1302 
Asp Asn Gly Gin Leu Asp Asp Ala Arg Val He Leu Glu Lys Ala Thr 
410 415 420 

aag gtg aac ttc aag cag gtg gat gac ctg gca age gtg tgg tgt cag 1350 
Lys Val Asn Phe Lys Gin Val Asp Asp Leu Ala Ser Val Trp Cys Gin 
425 430 435 



tgc gga gag ctg gag etc cga cac gag aac tac gat gag gcc ttg egg 1398 

Cys Gly Glu Leu Glu Leu Arg His Glu Asn Tyr Asp Glu Ala Leu Arg 

440 445 450 

ctg ctg cga aag gcc acg gcg ctg cct gcc cgc egg gcc gag tac ttt 1446 

Leu Leu Arg Lys Ala Thr Ala Leu Pro Ala Arg Arg Ala Glu Tyr Phe 

455 460 465 470 

gat ggt tea gag ccc gtg cag aac cgc gtg tac aag tea ctg aag gtc 1494 

Asp Gly Ser Glu Pro Val Gin Asn Arg Val Tyr Lys Ser Leu Lys Val 
475 480 485 



tgg tec atg etc gcc gac ctg gag gag age etc ggc acc ttc cag tec 1542 
Trp Ser Met Leu Ala Asp Leu Glu Glu Ser Leu Gly Thr Phe Gin Ser 
490 495 500 
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acc aag gcc gtg tac gac cgc ate ctg gac ctg cgt ate gca aca ccc 1590 
Thr Lys Ala Val Tyr Asp Arg He Leu Asp Leu Arg He Ala Thr Pro 
505 510 515 

cag ate gtc ate aac tat gcc atg ttc ctg gag gag cac aag tac ttc 1638 
Gin He Val lie Asn Tyr Ala Met Phe Leu Glu Glu His Lys Tyr Phe 
520 525 530 

gag gag age ttc aag gcg tac gag cgc ggc ate teg ctg ttc aag tgg 1686 
Glu Glu Ser Phe Lys Ala Tyr Glu Arg Gly He Ser Leu Phe Lys Trp 
535 540 545 550 

ccc aac gtg tec gac ate tgg age acc tac ctg acc aaa ttc att gcc 1734 
Pro Asn Val Ser Asp He Trp Ser Thr Tyr Leu Thr Lys Phe He Ala 
555 560 565 

cgc tat ggg ggc cgc aag ctg gag egg gca egg gac ctg ttt gaa cag 1782 
Arg Tyr Gly Gly Arg Lys Leu Glu Arg Ala Arg Asp Leu Phe Glu Gin 
570 575 580 

get ctg gac ggc tgc ccc cca aaa tat gcc aag acc ttg tac ctg ctg 1830 
Ala Leu Asp Gly Cys Pro Pro Lys Tyr Ala Lys Thr Leu Tyr Leu Leu 
585 590 595 

tac gca cag ctg gag gag gag tgg ggc ctg gcc egg cat gcc atg gcc 1878 
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Tyr Ala Gin Leu Glu Glu Glu Trp Gly Leu Ala Arg His Ala Met Ala 
600 605 610 

gtg lac gag cgt gcc acc agg gcc gtg gag ccc gcc cag cag tat gac 1926 
Val Tyr Glu Arg Ala Thr Arg Ala Val Glu Pro Ala Gin Gin Tyr Asp 
615 620 625 630 

atg ttc aac ate tac ate aag egg gcg gcc gag ate tat ggg gtc acc 1974 
Met Phe Asn lie Tyr He Lys Arg Ala Ala Glu He Tyr Gly Val Thr 
635 640 645 

cac acc cgc ggc ate tac cag aag gcc att gag gtg ctg teg gac gag 2022 
His Thr Arg Gly He Tyr Gin Lys Ala He Glu Val Leu Ser Asp Glu 
650 655 660 

cac gcg cgt gag atg tgc ctg egg ttt gca gac atg gag tgc aag etc 2070 
His Ala Arg Glu Met Cys Leu Arg Phe Ala Asp Met Glu Cys Lys Leu 
665 670 675 

ggg gag att gac cgc gcc egg gcc ate tac age ttc tgc tec cag ate 2118 
Gly Glu He Asp Arg Ala Arg Ala He Tyr Ser Phe Cys Ser Gin He 
680 685 690 

tgt gac ccc egg acg acc ggc gcg ttc tgg cag acg tgg aag gac ttt 2166 
Cys Asp Pro Arg Thr Thr Gly Ala Phe Trp Gin Thr Trp Lys Asp Phe 
695 700 705 710 
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gag gtc egg cat ggc aat gag gac acc ate aag gaa atg ctg cgt ate 2214 

Glu Val Arg His Gly Asn Glu Asp Thr He Lys Glu Met Leu Arg He 
715 720 725 

egg cgc age gtg cag gee acg tac aac acg cag gtc aac ttc atg gec 2262 

Arg Arg Ser Val Gin Ala Thr Tyr Asn Thr Gin Val Asn Phe Met Ala 

730 735 740 

teg cag atg etc aag gtc teg ggc agt gee acg ggc acc gtg tct gac 2310 

Ser Gin Met Leu Lys Val Ser Gly Ser Ala Thr Gly Thr Val Ser Asp 
745 750 755 

ctg gec cct ggg cag agt ggc atg gac gac atg aag ctg ctg gaa cag 2358 

Leu Ala Pro Gly Gin Ser Gly Met Asp Asp Met Lys Leu Leu Glu Gin 
760 765 770 

egg gca gag cag ctg gcg get gag gcg gag cgt gac cag ccc ttg cgc 2406 

Arg Ala Glu Gin Leu Ala Ala Glu Ala Glu Arg Asp Gin Pro Leu Arg 
775 780 785 790 

gec cag age aag ate ctg ttc gtg agg agt gac gee tec egg gag gag 2454 

Ala Gin Ser Lys He Leu Phe Val Arg Ser Asp Ala Ser Arg Glu Glu 
795 800 805 

ctg gca gag ctg gca cag cag gtc aac ccc gag gag ate cag ctg ggc 2502 



WO 2004/031388 



PCT/JP2003/009443 



1 0/1 7 

Leu Ala Glu Leu Ala Gin Gin Yal Asn Pro Glu Glu He Gin Leu Gly 
810 815 820 

gag gac gag gac gag gac gag atg gac ctg gag ccc aac gag gtt egg 2550 
Glu Asp Glu Asp Glu Asp Glu Met Asp Leu Glu Pro Asn Glu Val Arg 
825 830 835 

ctg gag cag cag age gtg cca gec gca gtg ttt ggg age ctg aag gaa 2598 
Leu Glu Gin Gin Ser Val Pro Ala Ala Val Phe Gly Ser Leu Lys Glu 
840 845 850 

gac tgacccgtcc ctcccccatc ccccctcccc accccctccc caatacagct 2651 

Asp 

855 

acgtttgtac aaaaaaaaaa aaaaaaaaaa aaa 2684 

<210> 2 
<211> 855 
<212> PRT 

<213> Homo sapiens 



<400> 2 

Met Val Val Met Ala Arg Leu Ser Arg Pro Glu Arg Pro Asp Leu Val 
15 10 15 
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Phe Glu Glu Glu Asp Leu Pro Tyr Glu Glu Glu He Met Arg Asn Gin 
20 25 30 

Phe Ser Val Lys Cys Trp Leu Arg Tyr He Glu Phe Lys Gin Gly Ala 
35 40 45 

Pro Lys Pro Arg Leu Asn Gin Leu Tyr Glu Arg Ala Leu Lys Leu Leu 
50 55 60 

Pro Cys Ser Tyr Lys Leu Trp Tyr Arg Tyr Leu Lys Ala Arg Arg Ala 
65 70 75 80 

Gin Val Lys His Arg Cys Val Thr Asp Pro Ala Tyr Glu Asp Val Asn 
85 90 95 

Asn Cys His Glu Arg Ala Phe Val Phe Met His Lys Met Pro Arg Leu 
100 105 110 

Trp Leu Asp Tyr Cys Gin Phe Leu Met Asp Gin Gly Arg Val Thr His 
115 120 125 

Thr Arg Arg Thr Phe Asp Arg Ala Leu Arg Ala Leu Pro He Thr Gin 
130 135 140 

His Ser Arg He Trp Pro Leu Tyr Leu Arg Phe Leu Arg Ser His Pro 
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145 150 155 160 

Leu Pro Glu Thr Ala Val Arg Gly Tyr Arg Arg Phe Leu Lys Leu Ser 
165 170 175 

Pro Glu Ser Ala Glu Glu Tyr He Glu Tyr Leu Lys Ser Ser Asp Arg 
180 185 190 

Leu Asp Glu Ala Ala Gin Arg Leu Ala Thr Val Val Asn Asp Glu Arg 
195 200 205 

Phe Val Ser Lys Ala Gly Lys Ser Asn Tyr Gin Leu Trp His Glu Leu 
210 215 220 

Cys Asp Leu He Ser Gin Asn Pro Asp Lys Val Gin Ser Leu Asn Val 
225 230 235 240 

Asp Ala He He Arg Gly Gly Leu Thr Arg Phe Thr Asp Gin Leu Gly 
245 250 255 

Lys Leu Trp Cys Ser Leu Ala Asp Tyr Tyr He Arg Ser Gly His Phe 
260 265 270 



Glu Lys Ala Arg Asp Val Tyr Glu Glu Ala He Arg Thr Val Met Thr 
275 280 285 
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Val Arg Asp Phe Thr Gin Val Phe Asp Ser Tyr Ala Gin Phe Glu Glu 
290 295 300 

Ser Met He Ala Ala Lys Met Glu Thr Ala Ser Glu Leu Gly Arg Glu 
305 310 315 320 

Glu Glu Asp Asp Val Asp Leu Glu Leu Arg Leu Ala Arg Phe Glu Gin 
325 330 335 

Leu lie Ser Arg Arg Pro Leu Leu Leu Asn Ser Val Leu Leu Arg Gin 
340 345 350 

Asn Pro His His Val His Glu Trp His Lys Arg Val Ala Leu His Gin 
355 360 365 

Gly Arg Pro Arg Glu lie lie Asn Thr Tyr Thr Glu Ala Val Gin Thr 
370 375 380 

Val Asp Pro Phe Lys Ala Thr Gly Lys Pro His Thr Leu Trp Val Ala 
385 390 395 400 

Phe Ala Lys Phe Tyr Glu Asp Asn Gly Gin Leu Asp Asp Ala Arg Val 
405 410 415 



He Leu Glu Lys Ala Thr Lys Val Asn Phe Lys Gin Val Asp Asp Leu 
420 425 430 
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Ala Ser Val Trp Cys Gin Cys Gly Glu Leu Glu Leu Arg His Glu Asn 
435 440 445 

Tyr Asp Glu Ala Leu Arg Leu Leu Arg Lys Ala Thr Ala Leu Pro Ala 
450 455 460 

Arg Arg Ala Glu Tyr Phe Asp Gly Ser Glu Pro Val Gin Asn Arg Val 
465 470 475 480 

Tyr Lys Ser Leu Lys Val Trp Ser Met Leu Ala Asp Leu Glu Glu Ser 
485 490 495 

Leu Gly Thr Phe Gin Ser Thr Lys Ala Val Tyr Asp Arg He Leu Asp 
500 505 510 

Leu Arg He Ala Thr Pro Gin He Val He Asn Tyr Ala Met Phe Leu 
515 520 525 

Glu Glu His Lys Tyr Phe Glu Glu Ser Phe Lys Ala Tyr Glu Arg Gly 
530 535 540 

He Ser Leu Phe Lys Trp Pro Asn Val Ser Asp He Trp Ser Thr Tyr 
545 550 555 560 

Leu Thr Lys Phe He Ala Arg Tyr Gly Gly Arg Lys Leu Glu Arg Ala 
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565 570 575 

Arg Asp Leu Phe Glu Gin Ala Leu Asp Gly Cys Pro Pro Lys Tyr Ala 
580 585 590 

Lys Thr Leu Tyr Leu Leu Tyr Ala Gin Leu Glu Glu Glu Trp Gly Leu 
595 600 605 

Ala Arg His Ala Met Ala Val Tyr Glu Arg Ala Thr Arg Ala Val Glu 
610 615 620 

Pro Ala Gin Gin Tyr Asp Met Phe Asn He Tyr He Lys Arg Ala Ala 
625 630 635 640 

Glu He Tyr Gly Val Thr His Thr Arg Gly He Tyr Gin Lys Ala lie 
645 650 655 

Glu Val Leu Ser Asp Glu His Ala Arg Glu Met Cys Leu Arg. Phe Ala 
660 665 670 

Asp Met Glu Cys Lys Leu Gly Glu He Asp Arg Ala Arg Ala He Tyr 
675 680 685 



Ser Phe Cys Ser Gin He Cys Asp Pro Arg Thr Thr Gly Ala Phe Trp 
690 695 700 
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Gin Thr Trp Lys Asp Phe Glu Yal Arg His Gly Asn Glu Asp Thr lie 
705 710 715 720 

Lys Glu Met Leu Arg He Arg Arg Ser Val Gin Ala Thr Tyr Asn Thr 
725 730 735 

Gin Val Asn Phe Met Ala Ser Gin Met Leu Lys Yal Ser Gly Ser Ala 
740 745 750 

Thr Gly Thr Val Ser Asp Leu Ala Pro Gly Gin Ser Gly Met Asp Asp 
755 760 765 

Met Lys Leu Leu Glu Gin Arg Ala Glu Gin Leu Ala Ala Glu Ala Glu 
770 775 780 

Arg Asp Gin Pro Leu Arg Ala Gin Ser Lys He Leu Phe Val Arg Ser 
785 790 795 800 

Asp Ala Ser Arg Glu Glu Leu Ala Glu Leu Ala Gin Gin Val Asn Pro 
805 810 815 

Glu Glu He Gin Leu Gly Glu Asp Glu Asp Glu Asp Glu Met Asp Leu 
820 825 830 



Glu Pro Asn Glu Val Arg Leu Glu Gin Gin Ser Val Pro Ala Ala Val 
835 840 845 
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Phe Gly Ser Leu Lys Glu Asp 
850 855 
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